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Abstract of JP1 011 6934 

PROBLEM TO BE SOLVED: To provide a 
resin-sealed semiconductor device of a one- 
face scaled structure, which can minimize 
warpage or deformation of the device after 
molded with sealing resin and sufficiently 
satisfy evaluations of its thermal tests. 
SOLUTION: The resin-sealed semiconductor 
device includes a semiconductor chip 1 , lead 
frames 2 carrying the chip thereon, and a heat 
radiating plate 4 disposed parallel to the plane 
of the lead frame. The device Is sealed with 
sealing resin 5 with one face of the heat 
radiating plate exposed. Assuming that the 
sealing resin 5 for a mold having normalized 
dimensions a its molding temperature Tm 
( deg.C) has a set shrinkage Sp, has a thermal 
expansion coefficient Kp(/ deg.C) when set, 
and the heat radiating plate 4 has a thermal 
expansion coefficient Kb(/ deg.C); then such a 
combination of the sealing resin and heat 
radiating plate is selected that a temperature 
of Tm-Sp/(Kp-Kb) should be -10 deg.C-50 
deg.C. 




Cb) 



Data supplied from the esp@cenet database - Worldwide 



http://v3.espacenetcom/textdoc?DB=EPODOC&IDX=JP1 01 1 6934&F=0 



2006/12/11 



<19)0;*:Hii$llFfr (J P) 



«2) ^ M 11^ ^ « (A) 



#W¥10-116934 



(51)IntCl.» miim F I 

H 0 1 L 23/28 H 0 1 L 23/28 B 

B 2 9 C 45/02 B 2 9 C 45/02 

45/14 45/14 

C0 8L 67/06 C0 8L 67/06 

H 0 1 L 23/29 101/00 

msM^ m^m<D».8 ol (± 7 m) m»M\zn< 



<2i>ms«^ 


IKIH78-268215 


(71)m6IA 


000OOS234 










(22}msB 


¥JEK8^(1996)10^9B 




































5/11 fam 






















(74)f^A 





(54) ^910)4^^1 mfm±¥^mimm^i:t^<osm^& 



(57) imm 

^giCfcV^T. HtfiB*tiJ:^)iimMB#COiS]g (Tin CO) 
-Sp/(Kp-Kb) {i-10rJ.:i±. 50•CU^Ti:'S^«.i:^=5:^^ 



I :ti — I 




(2) 



mmW- 10-1 16934 



v^T. Buie$t±<aBi^^fi£M8$c7)-a^ (Tm (•c))tci3{t€. 
^Stfoi-s^^jpfc Lt:m±mmcom'{mmmi sp . 

mi(r>mmmmi^mrc) ttx.i&m im -sp/(kp 

-Kb) {i-lO 'CIJI±. 

[^«JB2] BuiB$*±W4, mmmmtf^ 1.0x10-3 

{i O.8xi0-5/"CtLhT'35-S>Ch^!|#mi:t-|.lf*«l 

- K 7 I^-At3 J: y 'J - K 7 1/- AHfc W{:i£B S 
I.J5dSl^*-'^'5:0. Jfe.^<S<0 1HS:SlU$-li:TtJjJi^Jii 

im^mi] mtim±mi'§<^m(mmmi± 0.5x10-31:1 

±^miznm^tifzm. miimm.m^tmzmmi,zjs.m 
m±^iihzti'mktthm^m4^j:^^L7izimco 

[000 1] 

< i: i,~^<o^i:mni Lxm±mwiizj: 'o)^mm± 

[0002] 



^BJK<mm^nx\.^i,. ^^ma^mmii. mm. 

Z(Di--yr(^mt:0-Vyi^-Mz^mmL^j:t' 

i:m\'^xmmt. imizx'omk (t-h^-y^) ^rt- 

[0003] jfi^. y<y-'e'JA-;i'^t'cr)^m&(7)iz 

^tihXoK^^^. f^mm±mmi)mi^tix\*^h, mi 
iimm±m^<^mf^ii±^ii^mmt:m^mzjr^ t . 
( a ) imm'^mmx'h K). ( b ) {4 ( a ) tcijtt^x 

xmmmx$> ^ . y T 1 ?rlf « t^^c u - f 7 u—a 2 

oRSitiisft^«fia^Ji 3 ^irLxmm4 s-ibs 

LT V , ^ -y 7'^-^f - >y r i: D - H 7 W-AcO 
Pa1lc5i'>T*)^;i^>T -f y^^V^ -^'{iias^ tT^v\ 
[0004] 

[ L J: -5 -ri. ign ] ±mcr,f\mm±mmco 
mmm±^^mi^ms.iztiuxii. i:XT<^mmi}^h^. 
(1) ±B8t-KfflS:^^^w^sf-ciifi)s-r^:t*b, mmmiz 
mmm±^mi!^mmi>zR>o:bm^i-^. (2) h-h^^H 

j®^t3. ^miommcoR'o^^tsms^tm^^mmz 

10 0 0 5] -j9gC, dcOi^jEMi: LX . (2) 

Kp ^^i-^$i±mwi^m^vx. m±mmtim 
it-t^:)jmti^tt:>ixi. Lji>L, (1) <^mm(^R^% 

^tcMtrti. ^J;t Kb = Kp t t-ct, ^Hi^^ia-fLl^ 

tc^i-ri-miRiffi (J)^v^{M?f^JjxaSi:Pf{fix-S. ) l>z 

-r-Sii:t'5rl.. Lt-h. ^(mimm\>zi:h^Mi. 

mmmmzxhmik (mm) m.^mzii^Lximm±^ 

[000 6] Z.cr>K*)%^(r>-:k.^^f,z^'^Xii. RKlcO 

wm^ziiuxi,. mffu[^mzm^i-^M^ (m:h) 

^^liim^i^ 

[0007] Ot=f±MBIt t-Cl$ffl$ii-i.xdt^ 



(3) 0-1 1 6934 



^SpkmZtl) 3x10-3— 5xiCr^cr)UKMZ$) 

tmi-th) it. 0.8 X 10- 6 -2. 5 xio-5ms<7)iiffltc 

[0 0 0 8] Z(7)fzl^. m±ntLX. zfJ^?k. 

X'y^j:<. mmmm<rim&^zn lx t +^H=H;t. y^m 

[0009] 

u-j^axtfv- }^yi'-j^miz^ni>zmu^tL:^mm 

}^m$i±mB^ixx^j:mmm±^mi^mM.i^zi5\^x , 

^mi:mmtLtim±ms^comMmm^ sp . is-ftt 

mmm^m^mrc) tLx,&m. Tm -sp/(Kp-Kb) 
(i-io rijLh. 5Q'mTt^j:hx^^j:m±wimbmmR 

[0 0 10] mim±mmii.. mitffmm^ 1.0x10-3 
ti^cr)W.-^ttmxhK) . ^commmma o.sxio-^/ 

D=(Sp + Kp XAT)-KbXAT 

flL AT =Tin-T 

m2ii:^mMizmm±mm t ^mcoumm(nrmi 

mmxhh. ^smm(r)mmimmimii:iix{,z 

m<nimmcr>m \mms^tm.Uh(r)mx'hi>ii^(y. d= 
0 btchism t,r<!>^xm.^ixh . 

[00 16] 

[i[2] T=Tm-Sp/(Kp-Kb) (2) 

mmff)'^mwmw.cr>^WMmim.^i.i - io~50'c-c-^> h 

ffiJ;c{J\ xifdfi^^MTii. Sp= 0.4x10-3. ± 

mm^m °ct'i4, T=2ori: lx. kp- Kb ^-o.vio 



[00 11] h^\^\i. ^^«s^-y7\ ^«c^-yrSr 

^W:th - K ii^u - \^y\^-jm\,zTij 

-^tiiimm)mi^nmzmm.^ixx\^h ztt^ 
[0012] iifie;^^-^f kiffietJjhStiiitoTfejiS'ftiR 

mmit 1.0xiO-3mTT'«)l.i:Sv\ MIB^^— ^{imi 
ll^bUXili^ti 0.5xiO-31iLh-C&^hav>. mJie^'^.- 

^^■M'thwmi5t^m^m.<7i-^im\.zi5y.^x. m 

[00 13] 

stiDOT{4, z<r>mnmmim<7)^mzi^^xmim 

mm.^f.z^^i,mmb^mtii±^\.^:iti)>t:,. m 

mbLx<r)'t.~hiyy9mbm±mm<m.m »mm;^ 

[ 0 0 1 4 1 (1) i^m$i±MMiziii,'rhmm<cr>K^<7) 

«ia (#S-smm) (:t5(t^ffifli§£OSpi:^S2S 

m^hWMm t.x'<ri\^wmi,zi5\'rhiismm<mm. 
mm {=mmmi-xm^) <r>^b. m!m.<rmm 
m {=mmmL>^'Afm) <^m b\,zm^^h. wm 
nsmbnm^<^wm(om) m^^y<^iiim.^<r>mi. 

[0 0 151 

[^1] 

Sp+(Kp -Kb) XAT (1) 

0/140 ^-2.8 XlO-^is^O, Z<'MWm^W<^ ( K 

P - Kb ) (4l|il*q^^fgT-$) D . KDft'Ml^OfcA^tC 

\immz mi:±^< ( kp <Kb )-thiimifhK). z 

[0017] ±fec7)j; o i<z. :3^^^i^mmi<z\m^ix 
h . -mmzmm^timmmnm-immm^^iz^ ^^tz 

iiimmizmix(>ti^j:\>^miriz h-^tz. 
(2) L*>t. :^wmzxtii£. ^(^mimmm^ sp 
1 xiQrHzm^t^ zbizxK). vxfcomncox o ic± 
5^(1) *>^>. ^Mffigtoa ( Kp - Kb ) ±mM 

^160 "C. ^fa20''Ci: tr AT =140 'C. Kp- Kb i?- 
0.1/100/140 ^0.7\X\0-^b^h. 

[0018] zcr)mimmmbmm<7)W-:>BMmim^- 



(4) 



mmw- 10-1 1 6934 



^ziii)^x't^. z (7)mmmm}iii&umm. mm-it 
j^y-fumr^sm^oj^xy'jmm^^i^i^t Lxm 

l^(i>tlX\^?>Zt^mmtLX\^^^. 
[0 0 1 9] (3) M^WLIiZ-^^^Xit. ±^<7){l) 

. (2) t:mtz^i>(7)xhtni. mmnzumm^ma 

TbfISO, T=20. AT=140 tC i Lfc 



i>^(>. »m^(m. Kb tfi o.8xio-5j,:jLh<?)ina. *<a. 
'jn^mifih hif. ^(TimtLx. ^"j^-^^uk Kb ^o. 

8 XlO-5 ). ail5r(Kb XlO-5) , r;U5-»>A*t 

(Kb ^23 xiO-5) i,imm:Mnh^j:h. fit. ifl^> 

[0020] m±mm<nwmifi\ xio-3jaT<o*i^ic 

[002 1] 
[^13 



V °C 



Sp 

xlO-'/ -C 



0 

0.50 
0.75 
1.0 



Sp/AT 
=Kb-Kp 
xlO 



Kb 



0 

0.35 
0.53 
0.71 



0.8 £ 
1. 15 & 
1.33 £ 



0.8 



0.8 
0.45 » 
a27 » 



1.51 £ 0.09 * 1.0 



1.7 



1.7 

1.35 

1.2 



2.3 



2.3 
1.95 
1.8 
1.6 



mi<7)Xd izm±mmbmmt:mm'h:i tizx*). 
mmkcoRKimm^^^ (mux-) ^i^mm msh) 

c: i: i , mim<r>wm:m. b mm^<^m.^mi o ^ t 

mm(^mimT^z a i %t *>tL h mff^mmzii\, t ^ 

[0022] Jil±. ffifliii'fbJR^**^" ixio-3OTco^ 

'^{,zr>\^xmLfz, \:XTi,zmimimt^ \>^\Qrm±.<r> 
m±mmimcr>^^\,z-^\^x ^-r . 
(4) iM(^i^d{z. :i^:^^i^mmi:z^^^ti^mmt. 
mmmmt^ ixio-H:ii±T-*>i./^46. z<^mm. m 

T . mm¥i±^^^ms^m^z^^mit^fifzmmi>^ t^tc 

imm^z-^H-^ h wmt^m'm- hzh\zx-ox.wm 
mt\-x<mAmMm.?i-^wy^^hz}zi)'^x%h . m 
3 \timmz\%h7.^-^ifimm.±Kfzmm^^^M 



[0023] mui. mm±%w,zwm (fflms: 

kt-rs. k<:l Xhh) am^^-t^WM.'^:^'^--^ 
[0024] 

[iC3l l+(l-k) XSp (3) 

n^w^(rmmm-n^zm-htz^\.z^ x^~^<nw.^ 

<rmMWj:m^^2\iZ^-f . 
[0025] 
[^2] 



(XlO"') 






1 


1/2 


0.1 


2 


3/4 


0.5. 


3 


2/3 


1 


4 


3/4 


1 



nmcoR>oi,zMtxii. Wim^itizMvxmL^^um 
mi^) im:i^'r.im^i:mux'^i>hcox'htn£ 



(5) 



!^II3¥10-1 1 6934 



[0 0 2 6] jfirij. ^m^zt^^ii^. z<r>yjmi±. m 
mtii mimmm 0.5 xio-3<o®ii(cMLT. mco 
mtLX(r>mmMi 0.25x10-3 t^o. :i<7)mm 

[0027] i^xFizmmi^ t oTp«ii=iJiH8-rs 
mm\ 1 

II^J:0^I.J¥$l-2iiini<7)';-h'7^-A y T 



itim^pii 0.0x10-3. ^Mmm(. kp =0.8 xio 

a:*«5"C-ib ( §^tiiU-H7U-i>.g|5$:i^< ) , i|i:35iD 
■ , :R$:80iniB . J?$:6 mm b L;t. 

[0028] mucmmm±^^mwim(nR<o^m& 
im^Ltim. m&mmt Lx^-h^>3 -y^mi(- 

55'C~150 °C) , \z-h-*r-f l^J^MM (-40°C— 120 
•C) i:^^ SOO-r-fi^^HUfiL. 9\'m.<7mit(D«iMm'0 

ij^-yfz^X'h^ . x\,t:iix(^ifmk1>ZttziiWi'^LX 

^ t:>tif^m^xh -i. . ^ 3 ictimTf^iiifeMtJ it/Jtis 

[0029] 
[«3] 







mm 
«« 














n\ 


n\ 






1 




-10- +20 


o 


O 


O 






2 


BCH 


0— +50 


o 


o 


o 




3 


m 


-20— +30 


o 


o 


O 


H± 




4 


BCM 


-10^+40 


o 


o 


O 


m±. 




5 




-20- +30 


o 


o 


o 


^± 




6 


BOS 


-20— +30 


o 


o 


o 


p± 




7 


BCRS 


-20— +30 


o 


o 


o 


m± 




8 


tm 


-30— +50 


o 


o 


o 


m± 


it 


1 




+ 110 -+130 


X 


X 


X 




2 


m 


+50— +88 


X 


X 


X 






3 


BCM 


+ 10— +80 


X 


O 


X 






4 


m 


+38— +89 


X 


O 


X 





m^^x . mmm i i^i tfm0kn^x'mm$i±^mi^^m. 
[003 1 ] mmm i tmm^zmmi>zmt. ^(t^^m^ 

mmms^zii^^x. 



mmm 2 

mm.mllzi5\,^x. m±mm^mit'm^m.5 xio 
-K f^m^^wc. Kp =0.8 xio -5 /'cc^fimtto^ia 

[0 0 30] <in.^O, M^Sr*3t3S^-r, 

mmm 3 

m^. mitimm=o.5 xio-k »iWmim= 1.3 x 



1.2X 10 x°ccr>m^<^^^^ 



7t'u:i^xi'/ummm.fmi:m^^x . mmmi tmtim 



(6) 



i^¥10-l 169 34 



mn^Tmmm±^^mi^mmt:i¥m iti . mmi 1 1 mm 

m-immm=o.5 xio-3. mm^mwi= 2.0 x 10 -5 " 

[0032] mmm 1 ra^fc^tctt ^(^^mm^ 
mmm 6 

mmm 5 tcisv . m±mmt:m-immm=^o.75x 1 
0-3. mm^^m.= 1.8X 10 -sx-cio^fti^isio^iafp 

[0033] msm 1 ^: isi«icMiitc« L. -eco^msr 

^3lCS^-^. 

=3.0 xio-3, ^jmm(.=o.8xio -5/ 
°c Svs 160-165 'CTHsiMmLx, mmn 

[0034] mmm 1 1 mm^zmmizmL. ^ct)^*^^ 

kmm2 

mmmsizm^x. m±mmtLxmmmm =2.5 x 
10-3. mmmm=2.ox 10 -^commi^cor^m^vji 

smms 

mmm3izi3\,^x. m±mmbLxmimmm =o.75x 
10- 3 , mmwm=2 . 0 x 10- » x'C(7^m^(^^mi7i^ u 

[0035] mmm 1 1 i5i«{=i«i^tcffi t , -?-c7)ism^ 

mkLxmimmm =3.0 xw-k fmmm=i.3x 1 

160-165 'cx'm±smi.x. mmm±^m'f^mm.^i^ 

[0036] mmm 1 1 mmizmiizmL. -ecojs^^ 
^ 3 {2^-^. 

Jt- (fl@ 33 mm. :S§40iiim. JS;^^ 3mm. i: f^ih1iflifc 
|5l-cO«l|g-CWi!t}gSDlLTi3<) ^i^i6JfAL-Cfc 

mmtLx^maj\i>ja^xi^/^mmsmi mim 



im=i.o xio-K mmm^^= i.4x lo -^y-a 
ffltv mmmi tmmiz$i±m^Lxmsm±^iim 

[0037] mmm 1 1 mm^zmmizm l . ^c<r>t^m 

mmma 

'fkJRiffi^=3.o xio-3. mmmmm:= 1.2x10-5/^) 

izmx.. mtmm<7Mm)^( iti 33 mm. ^^^eOmm. 

[0038] msm 1 1 R^tcMiitce^ l . -e(7)is«sr 

^3tCS^'t. m3i}>i^. Sp Kp Kb TbOW<^36<*|%b^ 
®Jll*M¥#f*:^a-C{±. R0«{i-30 -+50 urn COm 

mmzh 0 siffl±i8is«i^ < . »:&^w^izm t t i . ^ 

t^^>,^J:t«fm••^±. K0S<i+10 — +130/zm biz^ < . 

mffmmi>zm LxamfMrnimt^^ t-cis 0 . t- h 

ay? Wmxii^xmn'^^B^il}^^ Lfz , 
[0039] 

^^^mizMi. ^^*:f-vr. 

miz^mzmM^iii>-smm>(^^j:'o . tmmcoim^ 
mtii^'itxm±mmizx K>t¥m$i±mB^tix^j:mm 
m±^mi^mmizi5\^x . m±mm<om^m<D^s^ am 
{x:))iztiif^-^mcr>^A^mmt Lrzm±mmcom^t 
msm?: Sp . mtLtim±mmcr>mM^mw:mp(/ 

Tm -Sp/(Kp-Kb) ii-\0'Ca±. ^Q'CliTF t^h Xd 

tifnm.tts'o. ^^-p. :i<^^x.:fj^zx^xm&^ixr.z 
mm. wmm.<r>im^it\.znLxmE.~t^m.^m.\i. m. 
5itcox;}fdf i-mmmzitm^fi^$i±mmt mmM<^m 

[0040] h^^m. miv^mm±mM^hx^j:i>m 

mm±^^mi^mm.izii 1, . ^fubmrn-it^ tifzmmt^ 

mi] fnmii±mm<^mmm±^i>^^m.^m^mi>z 



(7) 



16934 





1 
1 




-A. i£/i paj U5J 


z 


ry U — A 




3 






4 






5 


m±mm 




6 











[HI] 



[112] 









1 


il 1 iXi " li 


1 




L r— n ^ \m 


1 


1 



















(s) 





Cb) 



■T|rX 





(51) Int. Cl. 6 

H 0 1 L 23/31 
23/373 
// C0 8L 101/00 

B2 9L 31:34 



F I 

H 0 1 L 23/30 
23/36 



R 
M 



